We consider a square lattice with nonlinear interactions between nearest and next{ nearest neighbours, where the potentials are expanded to fourth order in the relative displacements. We search for solitons depending only on one space variable and obtain two coupled nonlinear partial di erential equations in the continuum limit. These can be reduced to one nonlinear Schr odinger equation for one of the displacement elds. We get localized solutions, which are used as initial conditions for computer simulations. For the case of Morse interaction potentials we nd solitary waves which are a combination of a pulse and an envelope soliton for the longitudinal and transversal displacements, respectively.
Introduction
The eld of one{dimensional (1{d) lattice solitons has been widely explored, but we are still mid{step into the next space dimension. Mostly lattice models with one degree of freedom per site have been studied. E.g., Druzhinin and Ostrovskii examined quadratic and hexagonal lattices, where they nd cylindrical soliton solutions 1 . Pouget and Remoissenet studied a square lattice of molecules which are allowed to rotate in the plane 2 . Structural phase transitions in a highly anisotropic rectangular lattice were investigated by Kerr and Bishop 3 . In contrast to that we consider a lattice with displacements within the plane, which is the most natural generalization of 1{d lattices (section 2). For the simpli ed case that the excitations on the lattice depend only on one space variable, we obtain a combined pulse{envelope soliton solution (section 3.1). Its stability is con rmed by computer simulations (section 3.2). 
with constant parameters V II ; V III and so on. For small displacements, the forces acting on a particle can be expanded in a Taylor series, which leads to a set of discrete equations of motion. These equations ll about two pages and are the basis of the later described simulations. 
because we expect that internal oscillations of the soliton will be more pronounced in the transversal displacements m compared to the longitudinal displacements m .
In the continuum approximation X l and Y l are smooth functions of space and time whereas the phase is treated exactly. is a small scaling parameter. We substitute this ansatz in Eqs. 3 and 4 and equate powers of . At the same time, in the framework of a rotating wave approximation 4 
Inserting the envelope soliton into (10) yields @ z 1 X 1 which is a pulse soliton, or X 1 itself which has the form of a (dynamical) We remark that the coupled Eqs. 9 and 11 are similar to two coupled equations, which were introduced by Zakharov et al. 7 considering the instability of a waveguide in a medium with inertial nonlinearity. In particular, the coupling of the two elds (in our case Y 1 and @ z 1 X 1 ) is the same. However, Eq. 9 already contains a cubic nonlinearity, which eventually is combined in the NLS{Eq. 12 with the cubic nonlinearity resulting from the coupling.
Computer Simulations
The solution (14) We choose = 0:1 and k = 1:4 (; v g = 0:11) to satisfy the relations (13). The initial condition is plotted in Fig. 1 while Fig. 2 presents the excitation at time t = 2500. It can be seen nicely that our analytical result (14) nearly represents an exact solution, because after emission of some phonons during the adaptation to the lattice the structure turns out to be stable. The inset in Fig. 2 shows clearly that the internal oscillations of the longitudinal displacements are at least one order smaller than those of the transversal displacements, which justi es our ansatz (5) . In scattering experiments the combined pulse{envelope solitary waves turn out to be nearly perfectly stable against mutual collisions.
Conclusion
We investigated a 2-d lattice model with two degrees of freedom per site. We found a solitary wave solution in form of a combined pulse{envelope soliton state, which is localized in one direction while in nitely extended in the other one. The stability was con rmed by computer simulations. There is still the open question, whether there are solitary waves which are localized in both directions. Presently we try to incorporate a weak dependence of the displacement elds on the second space variable.
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